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•  To conduct a model-based V&V demonstration 
•  To develop and deliver training content on 
model-based methods 




•  Interim report and models 30 Sep 2017 
•  Final report and models 30 Sep 2018 
Problem	Statement: 
This project was established in response to a 
NAVAIR need for: 
•  MBSE methods, processes, and tools for 
assessing system behavior specifications 
and other requirements earlier in the lifecycle 
of a system 
•  NAVAIR workforce education in the use of 
automated tools for conducting early and 
continuous V&V across the entire lifecycle  
Key	Finding:	
Conducting model-based V&V on system and SoS behavior 
specifications can improve documented requirements and 
expose tacit expectations as additional requirements, prior 
to contract. 
(Twelve specific findings available in the interim report.) 
Key	Recommendations:	
•  Develop a body of evidence that demonstrates the 
efficacy of the new model-based V&V methods. 
•  Deploy Monterey Phoenix (MP) to automate event trace 
generation and inspection for MBSE pilot projects. 
(Ten recommendations available in the interim report.) 













































1 Tool-agnostic patterns with style guidance for certain critical and useful model views will be incorporated. 
 
2 Discovered practices that should be avoided are often called anti-patterns since they illustrate examples contrary 
to good practice. 
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Functional	requirements	behavior	
model-based	V&V:	Approach	
Humanitarian Assistance / 
Disaster Relief (HADR)  

















ROOT UAV:   Launch ; 





ROOT JTF_C2:   Provide_launch_command ; 
ROOT GCS_Operator: Receive_launch_command ; 
COORDINATE  $a: Provide_launch_command  FROM JTF_C2, 
  $b: Receive_launch_command  FROM GCS_Operator 
 DO ADD $a PRECEDES $b; OD; 
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Functional	requirements	behavior	
model-based	V&V:	Approach	
The full UAV behavior model for Ingress: 
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Functional	requirements	behavior	
model-based	V&V:	Approach	
MP Models separate the 
behaviors in different systems… 
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MP-Firebird	Layout	
The Small Scope Hypothesis: most flaws in models can 
































































CHECK  #Launch                     FROM UAV       <=  
 #JTF_Provide_launch_command   FROM JTF_C2  
   ONFAIL SAY("Unauthorized Launch");  
ENSURE #Launch                             FROM UAV     <=  
 #JTF_Provide_launch_command     FROM JTF_C2;  
Assertion Check: 
Formal Requirement: 
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Unspecified	Invalid	Behaviors	
Abort command could result from  
•  an overriding third party 
•  a problem observed through other means 
•  operator error 
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Unspecified	Invalid	Behaviors	
Summary	of	Emergent	Behaviors	
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MP,	SysML	and	LML	Crosswalk	Example	
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Questions?	




Monterey Phoenix and Related Work:   
https://wiki.nps.edu/display/mp 
firebird.nps.edu  
Kristin Giammarco:  kmgiamma (at) nps.edu 












SSRR	2017 	 	 	 	November	8,	2017 	 	 	 	27 
BACKUP	








Identification of missing required behaviors involves checking that all required 














To correct the issue, corresponding branches of coordinated behavior are 
established employing alternative events in the COORDINATE statement 
…and	coordinated	with	the	preceding	event	
Transmit_status_and_position …	
